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FOREWORD 

This  report  presents  forecasts  of  population,  employment 
and  income  for  the  Planning  Area  to  the  year  2000.  These  fore- 
casts are  made  with  the  intention  of  providing  the  basis  for 
estimating  the  scale  of  future  demand  for  goods  and  services- 
including  land,  transportation  and  public  facilities.  The 
determination  of  this  demand,  and  its  distribution  within  the 
Planning  Area  are  to  be  performed  through  the  use  of  statistical 
models  specifically  designed  for  the  purpose.  The  forecast 
figures  contained  in  this  report  provide  an  aggregate  total 
which  is  then  converted  to  demand  and  apportioned  geographically. 
This  is  the  primary  role  of  the  economic  forecasts.   In  addition, 
certain  plans  and  studies  are  being  made  -  principally  the 
Initial  Regional  Plan,  and  others  will  be  made  in  the  course  of 
the  Project's  work,  which  require  the  provision  of  appropriate 
control  figures  from  which  estimates  of  needs,  and  the  capacity 
of  the  regional  economy  to  meet  those  needs,  can  be  made.   In 
this  respect  also,  the  figures  contained  in  this  report,  and 
such  estimates  as  are  derived  from  them,  are  intended  to  serve 
as  a  benchmark  for  all  estimates  until  such  time  as  more  refined 
forecasts  are  made. 

Several  forecasts  have  been  made  by  others  in  the  recent 
past  which  have  relevance  for  the  Planning  Area.  Of  these, 
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however,  none  deals  precisely  with  the  Planning  Area  as  defined 

for  BRPP  purposes?  some  were  made  sufficiently  long  ago  that 
they  appear  to  be  invalid  in  light  of  subsequent  trends?  most 
do  not  extend  to  the  year  2000;  and  most  either  do  not  possess 
the  degree  of  refinement  or  are  not  sufficiently  comprehensive 
in  the  categories  forecasted  to  suit  present  purposes. 

Basically,  the  ratio  method  has  been  used  in  this  study. 
This  method  entails  an  examination  of  the  share  which  the  area 
under  study  represents  of  some  larger  area  at  several  points  in 
time  and  a  projection  of  the  trend  in  this  share  to  the  forecast 
date.  For  the  Planning  Area,  it  was  found  that  between  1950  and 
1960  population  and  employment  increased  slightly,  by  about  ten 
and  twelve  per  cent,  respectively,  the  increases  being  propor- 
tionately less  than  those  of  Massachusetts,  New  England  and  the 
United  States.   Planning  Area  population  and  employment  are 
expected  to  increase  at  about  the  same  rate  in  the  period  1960 
to  2000.   The  forecast  is  for  an  increase  in  both  of  about  fifty 
per  cent  for  the  forty-year  time  span.  Personal  income  is 
expected  to  rise  at  a  faster  rate  than  population,  so  that 
average  household  income  will  increase  by  over  eighty  per  cent. 
Wage  and  salary  income  will  continue  to  comprise  about  two- 
thirds  of  the  total  income. 
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FINDINGS 


I.      POPULATION 

Three  forecasts  have  been  made  for  regional  population 
in  the  period  1965-2000.  These  three  sets  of  figures  are 
presented  in  Table  1  and  display  a  range  of  1.3  million  persons 
by  2000,  from  4.3  million  to  5.6  million.   The  low  forecast 
series  is  based  upon  the  assumption  that  the  Planning  Area's 
share  of  state,  New  England  and  U.  S.  population  will  continue 
to  change  in  the  future  at  the  same  rate  as  it  did  between  1950 
and  1960.   The  high  forecast  is  based  upon  an  extension  of  pre- 
vious employment  trends  and  the  assumption  that  the  number  of 
employment  opportunities  will  govern  population  size.   The 
medium  population  forecast  is  simply  an  average  of  the  high  and 
low  forecasts.  Past  and  projected  growth  trends  for  the  U.  S., 
New  England,  Massachusetts  and  the  Planning  Area  are  shown  in 
Pig.  1. 

a.      LOW  FORECAST 

According  to  the  low  forecast,  population  would 
increase  at  an  average  annual  rate  of  about  0.6  per  cent 
per  decade  from  3.4  million  in  1960  to  nearly  4.3  million 

in  2000,  or  an  increase  of  somewhat  less  than  900,000. 
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POPULATION    PROJECTIONS  =    U.S.,   New  England,  Massachusetts    and 
and    the    Planning  Area,  1950-2000 
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This  increase  would  be  proportionately  less  than  that  of 
New  England  and  even  slower  relative  to  the  nation  taken 
as  a  whole.  Moreover,  the  projected  growth  rate  is  con- 
siderably smaller  than  that  of  the  decades  previous  to 
1960.  This  forecast  assumes  the  continuation  of  two 
principal  phenomena:  net  outmigration  from  the  region 
to  other  parts  of  the  country;  and  a  nation-wide  decline 
in  the  birth-rate  manifest  since  1960.   The  low- fertility 
projection  has  been  incorporated  into  the  most  recent 
national  forecasts  of  the  U.  S.  Bureau  of  the  Census. 

b.      HIGH  FORECAST 

The  high  forecast  indicates  an  increase  of  65  per 
cent,  amounting  to  2.2  million  persons  or  1.3  per  cent 
annually  from  1960  to  2000.   This  rate  of  increase, 
while  it  is  much  more  in  line  with  growth  previous  to 
1960,  is  nevertheless  still  well  behind  the  forecasted 
national  growth.  This  forecast  is  consistent  with  the 
high     employment  forecast  of  2.1  million  by  200O.  (see 
Appen., Table  A-2)  which  is  in  turn  based  upon  a 
national  forecast  in  which  continued  high  fertility  is 
assumed.   The  two  basic  national  forecasts  are  therefore 
inconsistent,  and  the  acceptance  of  the  high  population 
forecast  would  imply  either  a  reversal  of  the  recent 
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downward  trend  in  fertility  or  a  sizeable  decrease  in 
outmigration,  or  both. 

c.      MEDIUM  FORECAST 

In  the  medium  forecast,  the  population  figure  for 
2000  is  5.0  million,  a  49  per  cent  increase  over  1960 
and  an  absolute  increase  of  1.4  million.  The  growth 
rate  would  be  1.0  per  cent  per  year.  This  forecast 
series  appears  to  be  the  most  reasonable  of  the  three 
presented  here.  As  a  compromise  between  demographic 
and  employment  projections,  it  allows  for  at  least  two 
significant  departures  from  past  trends:  the  region's 
relatively  high  birth-rate  might  be  expected  to  fall 
less  rapidly  than  that  of  the  remainder  of  the  nation, 
mitigating  to  some  extent  the  effects  of  outmigration 
upon  population  size  in  the  first  decades  of  the  fore- 
cast period ?  and  as  other  parts  of  the  country  become 
relatively  less  attractive  to  the  mobile  sector  of  the 
population,  migration  may  itself  come  much  closer  to  a 
balance  in  the  later  decades.  The  medium  forecast  is 
therefore  recommended  as  a  control  total  for  subsequent 
forecasts  of  activities  by  areas  within  the  Planning 
Area.  All  of  the  forecasts  which  follow  in  this  report 
are  consistent  with  the  medium  forecast. 
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Assuming  average  household  size  remains  at  the 
1960  figure  of  3.375  persons  over  the  forecast  period, 
the  number  of  households  in  the  Planning  Area  will 
rise  from  1.0  million  in  1960  to  1.5  million  in  2000. 
The  labor  force  under  a  similar  assumption  of  a  constant 
relation  to  population  size,  would  grow  from  1.4  million 
in  1960  to  2.1  million  in  the  year  2000.   Because  of  the 
assumption  of  a  constant  future  relationship  between 
population,  households  and  labor  force,  the  indexes  of 
population  size  included  in  Table  1  pertain  to  all  three 
forecasted  demographic  measures. 

II.     EMPLOYMENT 

The  forecast  of  regional  employment  by  industrial 
category  is  presented  in  Table  2.   It  shows  an  increase  of  about 
600,000  between  1960  and  2000,  and  is  consistent  with  the  medium 
population  forecast  presented  in  the  previous  section.   Compared 
with  its  growth  in  the  1950* s,  employment  is  expected  to  grow 
relatively  rapidly  in  the  forecast  period.  The  non-manufacturing 
industries,  which  represented  two-thirds  of  total  employment  in 
1960,  also  account  for  most  of  the  forecasted  growth,  with  an 
expected  gain  of  nearly  500,000  or  54  per  cent  while  manufacturing 
will  increase  by  165,000  or  39  per  cent.   Proportional  growth  of 
each  industry  relative  to  1960  is  presented  in  the  form  of 
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indexes  in  Table  3.   The  preponderance  of  growth  in  employment 
in  the  Non-Manufacturing  sector,  representing  three- fourths  of 
total  growth,  is  consistent  with  national  trends.   Within  Manu- 
facturing, the  relatively  large  growth  in  Durables  of  89  per 
cent  as  compared  with  Non-Durables,  in  which  a  decline  of  nearly 
7  per  cent  is  anticipated  for  the  Planning  Area,  is  also  a 
reflection  of  national  growth  trends. 

Among  the  individual  Non-Manufacturing  categories,  the 
largest  single  category  of  Trade  and  the  second  largest  category 
of  Services,  including  both  personal  and  professional,  are  ex- 
pected to  show  the  largest  gains  with  about  140,000  employees 
increase  each  over  their  1960  levels.   For  Government,  the 
expected  increase  is  100,000.   In  terms  of  rate  of  growth, 
Services  and  Government,  with  increases  of  two- thirds  above 
their  1960  size,  are  outstanding. 

In  Manufacturing,  Electrical  Machinery  is  outstanding. 
The  industry  that  doubled  in  size  in  the  1950' s  is  expected  to 
triple  its  employment  between  1960  and  2000.   The  absolute  in- 
crease of  140,000  makes  it  equal  to  Trade  and  to  Services  in 
the  number  of  new  jobs  created.   Instruments,  a  relatively 
small  category,  will  show  rapid  growth,  as  will  Rubber,  which 
includes  Plastics.   In  none  of  the  other  Manufacturing  categories 
is  anything  more  than  moderate  growth  expected,  and  in  the 
categories  of  Food,  Textiles,  Chemicals  and  Leather  sharp 
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declines  may  be  anticipated. 

The  results  presented  in  Tables  2  and  3  were  obtained 
after  the  original  projections  were  evaluated  by  industrial 
category  and,  in  some  instances,  were  revised  to  obtain  what 
appeared  to  be  more  realistic  figures.  Growth  of  the  major 
industrial  sectors  relative  to  1960  is  also  depicted  in  Fig.  2, 
In  the  following  discussion,  each  of  the  categories  is  con- 
sidered and,  where  a  revision  was  made,  the  reasoning  is 
briefly  stated. 

MANUFACTURING 

Lumber  and  Wood  Products  -  This  is  a 
generally  declining  industry  in  terms  of 
numbers  employed  throughout  the  nation.   The 
Planning  Area,  with  very  small  numbers  employed, 
has  declined  relatively  less  rapidly  than 
Massachusetts.  A  straight  projection  would 
indicate  a  reversal  of  this  down-trend.   Such 
a  reversal,  if  it  occurred,  would  probably 
soon  level  off,  hence,  the  projection  indi- 
cates a  return  to  a  level  just  above  that 
of  1960. 

Furniture  and  Fixtures  -  Employment  in 
the  Planning  Area  has  declined  slightly  during 
the  1950' s,  but  even  with  a  continued  declining 
share  of  Massachusetts  and  New  England,  employ- 
ment in  the  Planning  Area  will  increase  grad- 
ually in  absolute  numbers  as  the  result  of  an 
expected  increase  nationally. 

Stone,  Clav  and  Glass  Products  -  This 
is  an  industry  with  nearly  stable  employment 
although  higher  levels  of  construction  may  spur 
activity  in  this  category.   Employment  for  2000 
in  the  Planning  Area  is  projected  at  about  900 
above  that  of  1960. 
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Primary  Metals  -  The  slight  increase  in 
regional  employment  in  the  1950' s  runs  counter 
to  the  small  decline  nationally  in  an  industry 
which  has  shown  short-term  rapid  fluctuations 
in  the  past.  A  nearly  stable  employment  is  fore- 
casted for  this  generally  slow-growing  industry. 

Fabricated  Metals  -  This  industry  shows 
rapid  and  large  fluctuations  over  time  which 
affect  the  various  areas  considered  in  this 
analysis  at  different  times  and  to  differing 
degrees.   The  basic  method  is,  therefore,  not 
suitable  for  making  projections  of  this  industry. 
A  straight  line  extrapolation  was  used,  with  the 
result  that  the  industry  shows  nearly  stable 
employment. 

Non-Electrical  Machinery  -  In  this 
industry,  the  moderate  rise  in  regional 
employment  has  been  more  comparable  to  national 
growth  than  to  the  trend  in  the  remainder  of 
New  England.   The  anticipated  continued  slow 
growth  of  this  industry  nationally  is  reflected 
in  a  rise  of  regional  employment  to  a  level 
approximately  25  per  cent  above  that  of  1960. 

Electrical  Machinery  -  This  industry 
has  grown  rapidly,  both  in  the  Planning  Area 
and  nationally  during  the  1950' s.   In  New 
England  the  increase  in  employment  took  place 
mainly  within  the  Planning  Area,  while  the  net 
increase  in  Massachusetts  as  a  whole  was  less 
than  that  in  the  Planning  Area,  indicating  a 
loss  in  parts  of  the  state  outside  the  Planning 
Area.   If  these  trends  were  to  continue,  the 
Planning  Area  would  have  all  of  the  Massachusetts 
employment  before  1985;  furthermore,  all  of  the 
increase  in  New  England  employment  would  be  in 
Massachusetts.   These  developments  appear  highly 
unlikely  as  other  parts  of  Massachusetts  and 
New  England  are  expected  to  attract  the  industry 
and  share  in  its  growth.   For  purposes  of  the 
projection,  therefore,  it  was  assumed  that  the 
distribution  of  employment  in  this  category  as 
between  the  Planning  Area,  the  remainder  of 
Massachusetts  and  the  remainder  of  New  England 
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would  be  the  same  in  1985  as  it  was  in  1960. 
The  forecast  made  on  this  basis,  nevertheless, 
yields  a  substantial  increase,  a  growth  of 
over  100  per  cent  being  forecasted  for  the 
Planning  Area,  due  to  the  dramatic  increase 
forecasted  for  the  nation. 

Transportation  Equipment  -  This  industry 
experienced  an  increase  of  about  100  per  cent 
in  employment  in  New  England  in  the  decade  of 
the  50* s  due  primarily  to  the  booming  aircraft 
industry  in  Connecticut.  An  increase  of  this 
proportion  will  probably  not  be  repeated  in 
the  future.  At  the  same  time,  Massachusetts 
employment  suffered  a  moderate  decline  due  to 
lessened  shipbuilding  activity  while  the  Planning 
Area  figure  remained  almost  unchanged.  A  pro- 
jection of  these  diverse  relative  trends  would 
give  misleading  results.  For  the  Planning  Area, 
it  is  fairly  safe  to  assume  a  nearly  stable 
employment  regardless  of  changes  in  the  total 
for  New  England. 

Instruments  -  This  is  another  area  of 
very  rapid  growth,  in  which  the  Planning  Area 
nearly  doubled  its  employment  between  1950  and 
I960,  a  still  faster  growth  rate  than  the  United 
States,  New  England  or  Massachusetts;  furthermore, 
the  increase  in  the  Planning  Area  in  absolute 
numbers  was  greater  than  the  statewide  total  in 
Massachusetts,  again  indicating  a  loss  of  employ- 
ment in  other  parts  of  the  state.   While  regional 
employment  continues  to  grow  rapidly,  it  is  un- 
reasonable to  expect  that  all  the  Massachusetts 
employment  will  be  concentrated  in  the  Planning 
Area.   Therefore,  it  was  assumed  that  the  share 
of  Massachusetts'  employment  in  the  Planning 
Area  in  1960  will  also  be  the  share  in  1985. 
This  assumption  still  yields  an  increase  of 
over  100  per  cent  between  1960  and  2000. 

Food  and  Kindred  Products  -  The  Planning 
Area  has  increased  its  already  predominant  share 
of  Massachusetts  employment  in  this  category 
even  gaining  slightly  in  absolute  numbers  in  an 
industry  otherwise  declining  in  Massachusetts 
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and  New  England.  Some  of  the  apparent  shift  of 
employment  into  the  Planning  Area  is  probably 
due  to  statistical  re-definition,  however.  A 
reasonable  assumption  about  future  growth  would 
therefore  appear  to  be  that  the  Planning  Area 
will  maintain  its  1960  share  of  Massachusetts. 
The  sharp  declines  in  employment  anticipated 
for  New  England  and  Massachusetts  thus  lead  to 
a  forecasted  downtrend  in  Planning  Area  employ- 
ment to  a  level  about  one-half  that  of  1960. 

Textile  Mill  Products  -  Employment  in 
textiles  has  dropped  spectacularly  in  the  Planning 
Area  during  the  50' s  as  it  has  throughout  New 
England  and,  in  lesser  proportion,  in  the  country 
as  a  whole.  The  trends  of  the  decade  of  the 
1950' s  would  indicate  a  loss  of  all  textile  em- 
ployment in  New  England  by  1976.  A  more  real- 
istic assumption,  however,  would  appear  to  be  a 
levelling  off  of  employment  toward  the  bottom. 
Such  a  trend  would  be  represented  by  setting  the 
ratio  of  employment  in  1985  to  that  in  1960  equal 
to  the  ratio  of  1960  employment  to  that  in  1950. 
The  resulting  figure  for  New  England  employment 
in  1985  is  53,800,  a  figure  to  which  trends 
since  1960  seem  to  give  some  confirmation.  By 
applying  the  established  trends  in  Massachusetts 
and  Planning  Area  shares  to  this  projection  and 
assuming  the  1985  figure  to  represent  the  bottom 
level,  we  arrive  at  a  figure  for  2000  for  the 
Planning  Area  just  above  4,000,  or  about  one- 
fifth  of  the  1960  employment. 

Apparel  -  Massachusetts  showed  an  increase 
in  employment  during  the  1950' s  but  the  growth  has 
been  mainly  outside  the  Planning  Area  which 
actually  lost  employment.  Some  growth  in  this 
urban-oriented  activity  appears  probable,  however, 
and  a  small  increase  is  therefore  forecasted. 

Paper  and  Allied  Products  -  While  national 
employment  is  expected  to  increase,  New  England's 
employment  will  remain  stable,  with  Massachusetts 
and  the  Planning  Area  obtaining  increasing  shares 
of  the  New  England  figure.  Regional  employment 
will  therefore  continue  its  upward  trend. 
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Printing,  Publishing  and  Allied  Industries  - 
While  the  Planning  Area  is  expected  to  have  a 
declining  share  of  New  England  employment,  the 
overall  growth  in  this  industry  will  lead  to  a 
moderate  absolute  increase. 

Chemicals  and  Allied  Products  -  New  England 
just  kept  pace  with  the  U.  S.  in  the  period  from 
1950  to  1960,  but  is  expected  to  suffer  a  relative 
decline  in  the  future.   This  is  another  industry  in 
which  economies  of  scale  and  proximity  to  resources 
which  firms  can  achieve  elsewhere  place  New  England 
at  a  disadvantage.   Because  the  increase  in  Massa- 
chusetts during  the  1950 «s  took  place  outside  the 
Planning  Area,  which  declined  absolutely,  the 
projection  indicates  the  Planning  Area  as  having 
a  very  rapidly  declining  level  of  employment.   This 
projection  is  probably  too  severe?  employment  in 
the  Boston  S.M.S.A.,  which  represents  the  great 
bulk  of  Planning  Area  employment  in  this  industry, 
remained  almost  constant  in  the  period  1958-1963, 
hence  such  a  radical  decline  as  would  initially 
be  forecasted  appears  unlikely.   Planning  Area 
employment  figures  in  absolute  numbers  were,  there- 
fore, extrapolated,  yielding  nevertheless  a  decline 
of  about  5,000  before  levelling  off. 

Rubber  and  Miscellanys  Plastic  Products  - 
Growth  will  continue  strong  in  this  industry,  with 
an  increase  of  130  per  cent  forecast  to  2000. 
Much  of  the  growth  which  apparently  took  place  in 
the  1950' s  is  due  to  the  inclusion  of  Plastics  in 
this  category  in  1958,  but,  by  the  same  token. 
Plastics  may  be  expected  to  contribute  to  real 
growth  in  the  future. 

Leather  and  Leather  Products  -  Employment 
in  New  England  will  continue  to  be  stable,  with 
Massachusetts  having  a  declining  share,  while 
other  New  England  states,  especially  Maine  and 
New  Hampshire  increase  their  employment.  About 
half  of  the  state's  decline  will  be  in  the  Planning 
Area,  which  will  drop  by  about  14,000  by  the  year 
2000. 
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Other  Manufacturing  -  (Ordnance,  Tobacco, 
Petroleum  and  Miscellaneous)  The  sharp  decline 
in  New  England's  share  of  national  employment 
during  the  1950* s  was  due  mainly  to  the  relatively 
slow  growth,  as  compared  to  the  U.  S.,  in  the 
volatile  Ordnance  industry.  The  safest  forecast 
for  this  entire  group,  which  changed  in  total 
employment  by  only  one  hundred  employees  between 
1950  and  1960  would  appear  to  be  a  continuance 
of  its  present  level. 


NON-MANUFACTURING 


Agriculture,  Forestry,  Fishing  and  Mining  - 
Adjustments  in  coverage  and  definition,  lack  of 
comparable  data  for  the  larger  areas,  and  the 
application  of  rather  gross  adjustment  factors  in 
converting  covered  to  total  employment  make 
projection  of  this  relatively  small  category 
difficult.  An  extrapolation  of  the  total  employ- 
ment figures  of  1950  and  1960  would  lead  to  a 
sizeable  increase  which  does  not  seem  probable. 
It  was,  therefore,  decided  to  set  projected 
employment  equal  to  1960  employment. 

Contract  Construction  -  Planning  Area 
employment  increased  by  about  ten  per  cent  in  the 
1950' s,  increasing  at  a  faster  rate  than  Massa- 
chusetts as  a  whole,  but  less  than  New  England. 
The  forecast  of  an  increase  to  a  level  of  about 
70,000  employees  is  consistent  with  the  expected 
rise  in  activity  in  this  category  resulting  from 
continued  urbanization  and  renewal  of  older  areas. 

Transportation.  Communication,  Electric, 
Gas  and  Sanitary  Services  -  This  is  an  industry 
in  which,  largely  due  to  automation,  employment 
has  declined  nation-wide  during  the  1950' s. 
Massachusetts  and  the  Planning  Area  have  declined 
relatively  sharply,  and  although  the  downward 
trend  is  also  expected  to  be  reversed  generally, 
the  growth  rate  in  the  Planning  Area  will  be 
only  moderate. 

Wholesale  and  Retail  Trade  -  The  steady 
growth  of  this  industry  is  generally  consistent 
with  growth  in  population.   Thus,  we  find  a 
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smaller  rate  of  change  during  the  decade  of  the 
1950' s  in  the  figures  for  the  Planning  Area  as 
compared  with  the  U.  S.,  New  England  and  Massa- 
chusetts.  The  projected  growth  rate  in  Planning 
Area  employment  of  4  per  cent  per  decade  is  there- 
fore less,  proportionately  than  in  any  of  the 
other  areas. 

Finance,  Insurance  and  Real  Estate  -  This 
is  an  industry  in  which  Boston  has  traditionally 
played  an  important  role.  While  in  terms  of  its 
share  of  the  U.  S.,  Planning  Area  employment 
declined  between  1950  and  1960,  it  nevertheless 
grew  by  25  per  cent.   The  anticipated  large 
growth  of  the  industry  nationally  due  to  in- 
creasing population  and  the  participation  of  a 
larger  segment  of  the  population  in  investment 
is  expected  to  have  its  effect  upon  the  Planning 
Area  by  increasing  its  employment  by  about  46 
per  cent  to  2000. 

Services  -  The  Planning  Area,  in  common 
with  New  England  generally,  grew  at  a  slightly 
faster  rate  in  this  category  during  the  1950' s 
than  did  the  nation  as  a  whole.  While  limitations 
of  the  data  used  in  this  study  make  impossible  a 
more  detailed  analysis  of  the  region's  relatively 
vigorous  growth,  it  is  believed  that  it  is 
primarily  due  to  the  sub-category  of  professional 
services  including  medical,  legal  and  education 
services,  since  the  region  has  traditionally  been 
a  national  center  for  such  services.  The  growth 
of  this  large  category,  if  projected,  would  con- 
sume an  overwhelming  share  of  the  increase  in 
total  employment  forecasted  for  the  Planning  Area. 
Since  a  substantial  share  of  growth  in  the  Ser- 
vices is  dependent  upon  growth  in  the  economy  in 
general,  however,  it  was  reasoned  that  an 
appropriate  method  for  forecasting  employment 
in  this  category  would  be  the  forecast  of  its 
share  of  a  previously-determined  total  employment 
figure;  thus,  Services  employment  becomes  a 
residual  quantity.  This  method  was  employed  in 
the  forecasts  presented  here,  with  the  1960  pro- 
portion for  the  Planning  Area  being  held  constant. 
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Government  -  This  category  is  expected  to 
continue  to  grow  in  numbers  employed  at  about  the 
same  rate  as  in  the  1950' s.   It  was  necessary  to 
make  a  departure  from  the  projection  method  in 
this  case  because  the  apparently  slow  growth  rela- 
tive to  the  state,  New  England  and  the  nation 
during  the  base  period  produced  an  absolute  de- 
cline in  numbers  employed  during  the  forecast 
period,  a  trend  which  appears  to  be  inconsistent 
with  the  forecast  of  a  growing  population.   The 
relative  growth  rates  of  the  several  areas  used 
for  analysis  were  therefore  held  constant  pro- 
ducing growth  for  the  region  of  68  per  cent.   It 
may  also  be  noted  here  that  the  historical  figures 
for  Government  employment  in  the  Planning  Area  are 
not  consistent  with  the  other  figures  used  in  the 
analysis,  representing  full-time  employment  only, 
as  contrasted  with  full  and  part-time  employment 
taken  together,  the  definition  of  employment  used 
for  the  other  categories. 


III.    INCOME 

Total  personal  income  is  projected  from  8.9  billion 
dollars  in  1960  to  24.1  billion  dollars  in  2000,  representing 
a  growth  rate  of  2.5  per  cent  annually  or  a  total  of  172  per 
cent  between  1960  and  2000.   Wage  and  salary  income,  which 
accounts  for  the  largest  single  source  of  personal  income,  is 
expected  to  grow  at  about  the  same  rate,  from  6.1  billion 
dollars  in  1960  to  17.4  billion  dollars  in  2000.  Of  the  gain 
of  over  11  billion  dollars  in  wage  and  salary  income,  Manufac- 
turing accounts  for  about  3.8  billion  chiefly  in  Durables,  and 
Non-Manufacturing  about  7.5  billion,  Non-Manufacturing  income 
growing  at  a  higher  rate  than  Manufacturing  income.  These 
forecasts  are  presented  in  tables  4  and  5.   In  general  wage 
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and  salary  income  tends  to  rise  much  more  rapidly  than  employ- 
ment, because  of  increasing  average  wage  and  salary  income. 
Because  of  the  differential  growth  in  wage  and  salary  income 
per  worker  among  the  individual  industries,  however,  some 
notable  individual  projections  are  obtained.  By  the  year  2000 
the  Service  category  is  expected  to  be  both  the  single  largest 
gainer  and  the  single  largest  category,  with  3.3  billion 
dollars,  surpassing  Trade,  which,  although  it  is  expected  to 
contribute  2.6  billion  dollars,  will  show  relatively  small 
growth  in  both  employment  and  in  income  per  worker.   Of  the 
other  major  categories,  Government  is  expected  to  grow  at  a 
higher  rate  in  employment,  but  at  a  lower  rate  in  average  wage 
and  salary  income  than  the  total  of  all  industries,  hence  its 
relative  position  will  change  little.   Electrical  Machinery,  on 
the  other  hand,  with  relatively  large  growth  both  in  employment 
and  average  earnings,  becomes  even  more  prominent  among  the 
Manufacturing  industries  with  about  2.3  billion  dollars  in 
income  in  2000,  over  half  the  total  for  Durables  and  as  great 
as  the  income  in  all  Non-Durable  industries  combined. 

Projections  of  average  wage  and  salary  income  by  indus- 
trial category  are  shown  in  Table  6.   Only  one  adjustment  has 
been  made  to  the  original  projections  of  average  wage  and  salary 
income  which  were  straight  arithmetic  extrapolations  of  1950  and 
1960  data.  Average  income  in  the  Agriculture,  Forestry,  Fish- 
eries and  Mining  category  declined  during  the  1950 's  and  would 
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have  been  unrealistically  small  for  the  forecast  years.  The 
1960  average  figure  was  therefore  assumed  to  remain  constant. 
As  has  been  explained  under  the  discussion  on  employment,  this 
category  is  a  particularly  difficult  one  for  which  to  make 
predictions.   In  general  it  may  be  stated,  however,  that  the 
resource  based  industries,  whether  in  Manufacturing  or  Non- 
Manufacturing,  are  not  likely  to  grow  as  rapidly  in  worker 
income  as  will  the  remainder  of  industries. 

Some  measure  of  the  effect  of  a  rapidly  rising  income 
gradient  upon  consumers  can  be  obtained  from  Table  7,  which 
shows  that  mean  personal  income  per  household  will  climb  from 
$8784  in  1960  to  $16,061  in  2000,  using  1960  constant  dollars. 
This  definition  includes,  besides  direct  income  from  wages  and 
salaries,  proprietorships,  property  incomes,  both  monetary  and 
imputed,  transfer  payments  and  social  insurance  benefits.   If 
that  portion  of  total  income  devoted  to  taxes  is  deducted  from 
total  personal  income,  a  figure  is  obtained  for  disposable 
income,  or  the  amount  of  income  actually  available  for  consump- 
tion. This  figure  was  $7774  per  household  in  1960.  Assuming 
the  same  proportion  of  household  income  paid  out  in  taxes  over 
the  forecast  period,  the  figure  would  be  $14,214  in  the  year  2000. 

As  an  index  of  the  ability  of  the  region's  households  to 
purchase  goods  and  services,  the  mean  household  income  figure 
is  only  a  rough  guide.  The  distribution  of  income  among 


o 
o 
o 

04 


o 

Ll. 


o 

ID 


o 
in 


o 
c 
o 
to 

h- 
(U 
Q. 


** 

■* 

00 

in 

r-l 

n 

CM 

CO 

^H 

<tf 

H 

CN 

i-A 

rH 

O 

(N 

t- 

iH 

• 

o 

co 

r-l 

r* 

cr> 

co 

rH 

H 

rH 

\            c* 

^ 

CM 

)             t 

in 

>             en 

<tf 

o 

& 

p                ^0 

(N 

rH 

1                H 

rH 

)              o 

n 

r^- 

4               in 

r^ 

P               ■* 

CD 

CM 

in 

l              in 

rH 

H 

A                 <-* 

i-< 

in 

■* 

vO 

>tf 

o 

m 

co 

n 

r» 

03 

t^ 

00 

r- 

rH 

oo 

co 

r- 

r- 

^f 

^f 

CO 

in 

O 

<-t 

m 

en 

kO 

in 
<3> 

O 

in 

<* 

cr\ 

•-* 

m 

m 

■=t 

<tf 

to- 

to- 

— ' 

CO 

CO 

" 

T3 

E 

g 

Tl 

CO 

Ci) 

rH 

o 

0 

<-\ 

E  — 

E 

0 

u 

0 

0 

0   c 

0 

,c 

c 

c 

c 

.C 

U    0 

CJ 

CO 

0 

H 

CO 

C    -r! 

c 

in 

•rl 

in 

H     rH 

H 

D 

CO 

•-< 

CO 

3 

rH 

0 

^ 

rA 

^t 

O 

rH     -r| 

rH 

a 

A 

•r| 

r3 

ffi 

(0   S 

id 

r* 

Lj 

ft 

s 

10 
in 

u 

E 
O 
u  ^ 


c 
0  co- 

c 
n 

U 

CO 

(A 

0 

to- 

in 

0 

CO 

CO     rH 

in  ~- 

in 

Q. 

0, 

*-" 

04 

Ui 

in  >— • 

t-i 

Vl 

U1 

in 

D 

CO 

01 

•r| 

•H 

0 

CU 

a. 

Q 

a 

K 

-  16  - 

households  may  also  usefully  be  considered,  inasmuch  as  spending 
behavior  has  a  strong  association  with  level  of  income.   In 
Table  8  there  is  presented  a  forecast  of  the  numbers  of  house- 
holds by  income  categories.  Again,  the  measure  of  income  is 
I960  constant  dollars.   It  can  be  seen  that  the  bulk  of  the 
region's  households  will  move  into  what  are  presently  the  upper 
income  brackets;  thus  while  only  15.4  per  cent  of  households 
received  more  than  $15,000  in  1960,  42.1  per  cent  will  be  above 
this  point  on  the  income  scale  in  the  year  2000.   Conversely, 
the  categories  below  $5,000  which  now  contain  20.2  per  cent  of 
all  households  will  by  2000  have  only  8.9  per  cent,  although,  in 
total  numbers,  these  categories  will  still  be  significant  with 
133,000  households.   The  equal  numbers  of  households  indicated 
for  the  lowest  categories  result  from  the  forecast  method,  which 
distributes  that  ten  per  cent  of  households  on  the  low  end  of 
the  income  scale  uniformly  among  the  corresponding  bracketed 
income  categories.   Changes  in  numbers  of  households  in  six 
broad  income  categories  are  represented  in  Fig.  3. 

A  convenient  measure  of  income  distribution,  median 
household  income,  is  also  included  in  Table  8.   One-half  of 
all  households  have  incomes  above  this  figure  and  one-half  below. 
Median  income  is  seen  to  rise,  between  1960  and  2000  from  $6,510 
to  $13,575.   That  each  of  the  set  of  the  median  figures  is 
below  the  corresponding  mean  figure  for  that  year  is  a 
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consequence  of  the  fact  that  a  majority  of  the  total  number  of 
households  fell  below  the  mean  figure  in  I960,  or,  in  other 
words,  that  a  minority  of  households  in  the  region  received 
more  than  half  of  the  total  income,  and  of  the  assumption  that 
this  distribution  of  household  incomes  around  the  mean  would 
remain  unchanged  over  the  forecast  period. 
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METHODOLOGY 


The  forecasts  presented  in  the  preceding  section  deal  with 
three  major  subjects:  population,  employment  and  income.  They 
rely  upon  future  projections  of  the  Planning  Area's  historical 
share  of  national  growth  in  these  quantities.  The  purpose  of 
this  section  is  to  describe  the  method  by  which  the  forecasts 
were  obtained.   It  is  intended  both  to  provide  the  reader  with 
an  understanding  of  the  significance  and  reliability  of  the 
findings  and  to  aid  other  analysts  in  validating  or  refining 
this  study  for  the  same  or  other  areas. 

GENERAL  CONSIDERATIONS 

The  basic  method  used  in  making  the  projections  was  the 
Ratio  Method.   In  this  method  a  series  of  two  or  more  successively 
larger  geographical  areas  is  selected,  each  contains  the  smaller 
areas  in  the  series.  The  share  which  each  area  possesses  of  the 
next  larger  area  of  the  factor  being  forecast  is  measured  for 
points  in  time  and  extrapolated  to  the  forecast  date.  An  indepen- 
dent forecast  in  terms  of  absolute  numbers  for  the  largest  area  in 
the  series  is  then  multiplied  by  the  share  of  the  next  smaller 
area  to  obtain  a  forecast  for  that  area  in  absolute  numbers ,  etc . , 
until  the  smallest  area  is  reached.   The  projections  made  in  this 
report  were  based  upon  just  two  points  in  time,  1950  and  I960, 
with  the  projection  being  a  straight  line  extrapolation. 
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Certain  premises  are  implicit  in  the  use  of  this  method 
generally,  and  as  applied  in  this  study  in  particular.   First, 
it  is  assumed  that  trends  in  the  relationships  among  the  different 
areas  considered  will  be  gradual  and  that  no  radical  or  discon- 
tinuous changes  will  take  place  during  the  forecast  period. 
This  is  perhaps  the  single  most  important  underlying  assumption. 
Second,  it  is  assumed  that  a  forecast  for  a  larger  area  is  more 
reliable  than  one  for  a  smaller  area,  since  the  greater  numbers 
and  diversity  involved  in  the  larger  area  make  sudden  and  un- 
expected changes  less  likely.   Third,  it  is  assumed  that  the  base 
period  is  characteristic  of  long-term  trends.   Especially  where 
two  points  in  time  are  used,  as  in  this  study,  no  short-run 
fluctuations  should  be  present  at  the  base  dates  which  would 
affect  one  area  differently,  and  in  different  degree  than  it  would 
another.  All  areas  should  be  at  about  the  same  point  in  any 
pertinent  cycle,  e.g.,  the  business  cycle,  at  each  of  the  base 
dates.   It  is  also  desirable,  further,  that  all  or  both  base 
dates  be  at  about  the  same  point  in  the  cycle. 

Considering  the  foregoing  assumptions  in  the  light  of  the 
method  as  it  was  actually  applied  in  the  study,  the  following 
points  need  to  be  borne  in  mind.   First,  the  set  of  areas  chosen, 
viz.,  the  United  States,  New  England,  Massachusetts  and  the 
Planning  Area  were  such  that  each  area  represents  a  substantial 
proportion  of  the  larger  area  which  contains  it,  so  that  trends 
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in  each  of  the  areas  were  expected  to  bear  a  good  relationship  to 
the  larger  area.   In  other  words,  changes  in  magnitude  in  an  area 
would  have  an  important  influence  in  changes  in  the  larger  total 
and  conversely,  changes  in  the  smaller  area  could  be  expected  to 
be  conditioned,  not  only  by  the  peculiarities  of  that  area,  but  to 
a  significant  extent  by  trends  in  the  larger  area.   Perhaps  even 
more  important  in  this  respect  in  the  economic  forecast  is  the 
fact  that  the  economy  of  the  Planning  Area  is  itself  so  large  and 
so  diverse  that  expansions  and  contractions  in  individual  establish- 
ments are  not  sufficient  to  cause  significant  anomalous  fluctua- 
tions.  The  largest  gap  in  size  was  between  the  U.  S.  and  New 
England  which  accounted  for  about  six  per  cent  of  population  and 
seven  per  cent  of  non-agricultural  employment  in  the  nation.   The 
absolute  size  of  the  New  England  population  and  economy,  however, 
makes  it  suitable  for  this  type  of  forecast,  since  the  changing 
relationship  of  its  population  and  industry  to  the  nation  is,  by 
and  large,  a  gradual  one.   Second,  certain  assumptions  are  implicit 
in  the  use  of  the  national  projections  used  as  bases  for  the 
regional  forecasts.  Growth  of  national  employment  by  industry 
was  based  upon  projections  made  by  the  National  Planning  Associa- 
tion which  were  in  turn  based  upon  a  U.  S.  Census  projection  of 
population.  This  population  projection  foresaw  an  increase  at  an 
average  rate  of  1.8  per  cent  per  year  to  1985,  with  a  slight 
decline  in  working  age  population  as  a  share  of  the  total 
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population  to  1976,  then  a  return  to  the  present  share  of  70.6 
per  cent  by  1985.   N.P.A.  therefore  projected  the  labor  force  to 
increase  at  between  1.5  and  1.6  per  cent  per  annum  from  1960  to 
1985.   Gross  national  product  was  expected  to  increase  from  500 
billion  dollars  in  1960  to  1,400  billion  dollars  in  1985,  with 
an  average  annual  rate  of  growth  of  about  four  per  cent  to  1985. 

A  more  recent  set  of  Census  Bureau  population  projections, 
however,  indicated  a  substantially  smaller  future  increase,  the 
range  running  from  1.3  to  1.6  per  cent  average  annual  change  to 
1985,  with  a  mean  of  1.5  per  cent.   This  mean  forecast,  as  will 
be  described  below,  was  reconciled  with  the  higher  N.P.A.  series 
through  a  compromise  forecast,  which  would  imply  a  lower  growth 
rate  nationally  than  was  forecasted  by  N.P.A.   The  effect,  however, 
is  that  the  growth  of  the  individual  industries  relative  to  total 
regional  industrial  growth  remains  in  most  instances  the  same  as 
would  have  been  forecasted  by  applying  the  Ratio  Method  to  the 
N.P.A.  forecasts  without  modification. 

As  to  the  third  point,  the  base  period  chosen,  while  it  is 
actually  shorter  than  the  forecast  period,  is  nevertheless  long 
enough  to  cover  several  short-run  cycles,  so  that  in  this  respect 
at  least  it  appears  to  be  a  reasonable  measurement  period  for 
projections  twenty-five  years  into  the  future. 

The  business  cycle,  as  measured  by  annual  average  employ- 
ment shows  peaks  approximately  in  1953,  1957  and  1960,  with  lows 
in  1949,  1954,  and  1958.  While  1950  is  the  start  of  an  upturn 
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and  1960  represents  the  beginning  of  a  mild  downturn,  an  extra- 
polation based  on  the  two  dates  gives  a  fair  indication,  however, 
of  the  overall  trend  of  the  1950' s.   This  consideration  is 
secondary,  however,  since,  given  the  national  forecast,  shares, 
rather  than  absolute  magnitudes  are  projected.   Of  greater 
importance,  however,  is  that,  (at  least  for  New  England  and  the 
U.S.)  the  areas  appear  to  be  at  the  same  point  in  the  business 
cycle  at  each  of  the  base  dates.   It  needs  to  be  pointed  out  that 
a  major  disturbance  to  the  economy  took  place  during  1950,  namely, 
the  outbreak  of  the  Korean  hostilities  in  the  middle  of  that  year. 
The  perturbation  affected  the  areas  under  consideration  variously 
as  concerns  time  and  magnitude  of  the  upswing,  hence,  in  applying 
the  Ratio  Method  to  the  projection  of  employment  by  industry  it  soon 
became  apparent  that  the  use  of  November  figures  yielded  very 
misleading  results  due  to  the  unsettled  conditions  of  the  month 
in  1950.   This  result  indicates  a  great  degree  of  sensitivity  to 
such  fluctuations.   The  effects  of  these  movements  were  somewhat 
"smoothed  out"  by  adjustment  of  the  November  figures  to  annual 
averages,  a  procedure  considerably  easier  than  determining 
additional  points  in  time  for  the  base  line.   The  two  basic 
national  projections,  i.e.,  those  of  N.P.A.  and  the  Census  Bureau 
yielded,  respectively,  a  (high)  forecast  of  employment  by 
industry  and  a  (low)  population  forecast  for  the  Planning  Area. 
The  two  projections  were  made  similar  by  first  converting  the 
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projected  population  figures  to  total  employment. 

These  employment  totals  were  used  in  making  the  low  set  of 
forecasts  by  industry  presented  in  Appendix  Table  A-2 .  A  mean 
employment  forecast  was  then  derived  by  taking  the  average  between 
these  two  sets  of  employment  totals  and  in  effect,  using  the 
totals  thus  derived  to  scale  down  the  original  employment  pro- 
jections by  industry.  A  mean  population  forecast  was  derived 
from  this  employment  forecast  by  applying  an  assumed  employment 
population  ratio  and  by  further  assuming  that  employment  in 
industries  in  the  Planning  Area  and  employment  of  residents  of 
the  Planning  Area  are  equal,  i.e.,  that  inward  and  outward 
commutation  to  employment  are  equal. 

THE  METHOD  IN  DETAIL 

A.  Population 

1.  Data  on  the  population  size  of  the  United  States, 
New  England,  Massachusetts  and  the  Planning  Area  were  tabulated 
for  1950  and  1960. 

2.  The  ratio  of  each  of  the  four  areas  (except  the  U.S.) 
to  its  next  larger  area  was  calculated  for  each  year. 

3.  A  United  States  forecast  was  derived  as  the  mean  of 
four  forecast  figures  for  each  of  the  years  for  which  population 
was  to  be  forecasted  for  the  Planning  Area. 

4.  The  changes  in  the  ratios  between  1950  and  1960  were 
extrapolated  to  2000  and  applied  in  turn  against  the  independent 
United  States  forecast  and  successive  estimates  derived  from  it. 

B.  Employment 

1.  Data  were  tabulated  for  regional  covered  employment, 
as  reported  by  the  Mass.  Division  of  Employment  Security,  by  each 
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of  the  categories  for  November  1950  and  November  1960.   (D.E.S. 
reports  employment  by  month  but  does  not  average  the  monthly 
figures  over  the  year) .  Tabulations  were  made  by  metropolitan 
area  and  by  individual  municipality  in  the  remainder  of  the 
Planning  Area.  The  one  category  not  covered  was  Government. 

2.  Data  were  tabulated  for  the  United  States,  New 
England  and  Massachusetts  for  adjusted  employment,  i.e.,  both 
covered  and  non-covered  employment,  as  reported  by  the  U.  S. 
Bureau  of  Labor  Statistics  for  non-agricultural  industries 
(including  Government)  by  each  category.  Annual  averages  were 
recorded  for  1950  and  1960. 

3.  Regional  covered  employment  for  November  was  converted 
to  regional  adjusted  employment  for  November  by  category,  for  1950 
and  1960  by  the  formula: 

Regional  adjusted    Mass.  Adj.  empl.    x  Regll>  cov.  empl. 
employment     =  Mass.  cov.  empl. 

In  practice,  adjusted  and  covered  figures  were  found  to  be  so 
close  for  the  manufacturing  categories  that  the  figures  for 
covered  employment  could  be  taken  as  equivalent  to  adjusted,  or 
total  employment?  but  for  non-manufacturing,  adjustment  factors 
had  to  be  introduced  for  the  categories  of  Transportation, 
Communication,  Electric,  Gas  and  Sanitary  Services  (SIC  40-49) 
and  Services  (SIC  70-89).   The  category  Agriculture,  Forestry, 
Fisheries  and  Mining  (SIC  01-14)  which  was  not  reported  by  the 
Bureau  of  Labor  Statistics  was  arbitrarily  given  the  same 
adjustment  factor  as  the  one  applied  to  Services. 

4.  Adjusted  employment  for  November  was  converted  to 
annual  average  employment.  The  conversion  factors  were  derived 
by  dividing  figures  for  November  employment  into  annual  average 
employment  by  category  for  Massachusetts,  1950  and  1960,  as 
listed  in  tables  supplied  by  the  Bureau  of  Labor  Statistics. 
The  same  factors  were  applied  to  the  Planning  Area. 

5.  Government  employment  for  the  Planning  Area  was  added. 
This  information  had  been  developed  in  a  separate  study  on  a 
municipality  basis  for  purposes  of  forecasting  the  distribution 

of  regional  activities. 

6.  Projections  of  national  employment  by  category  to 
1976  and  1985  were  tabulated.  These  projections  were  published 
in  1962  by  the  National  Planning  Association  and  were  in  accord 
with  the  Census  definition  of  "persons  employed".   For  the 
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Manufacturing  categories,  the  N.P.A.  and  B.L.S.  for  1960  were  found 
to  be  virtually  identical,  hence,  the  N.P.A.  forecast  figures 
could  be  used  directly  but  for  Non-Manufacturing  it  was  necessary 
to  compute  the  proportional  changes,  1960-1976  and  1976-1985  in 
the  N.P.A.  figures,  and  to  apply  these  changes  to  the  B.L.S. 
data  for  1960  to  derive  the  1976  and  1985  figures.  N.P.A.  made 
its  forecast  as  follows:  A  labor  force  projection  which  was 
derived  from  a  Census  Bureau  forecast  of  population  was  con- 
verted to  total  employment  by  subtracting  servicemen  and  un- 
employed; total  employment  was  distributed  among  industries  by 
analyzing  the  regression  of  employment  in  each  industry  upon 
total  employment,  in  most  cases  over  the  period  1929-1960  and 
extrapolating;  the  first  approximation  thus  obtained  being 
modified  on  the  basis  of  an  examination  of  each  industry  with 
regard  to  expected  changes  in  the  total  domestic  production  of 
each  product  or  service  as  affected  by  the  individual  consumer, 
industry  and  government  needs,  competition  of  other  products 
or  services,  productivity  trends  and  expected  technological 
changes,  expected  changes  in  the  hours  of  work,  etc. 

7.  An  initial  set  of  projections  for  1976  was  made  by 
category  for  New  England,  Massachusetts  and  the  Planning  Area, 
based  upon  the  national  projection. 

8.  These  projections  were  revised  on  an  industry-by- 
industry  basis  where  unreliable  projections  were  considered  to 
have  been  produced. 

9.  The  projection  procedure  was  repeated,  using  figures 
for  I960  and  the  revised  1976  projections  as  the  base  years  to 
obtain  a  1985  projection. 

10.  Employment  figures  for  the  years  between  1960  and 
1985  were  interpolated  and  for  the  years  beyond  extrapolated, 
resulting  in  a  set  of  projections  by  five-year  increment  from 
1965  to  2000. 

11.  These  projections  were  reconciled  with  the  population 
forecast  as  described  in  Section  C  below. 

C.  Reconciliation  of  Projections 

1.  The  ratio  of  employment  to  population  for  the 
Planning  Area  in  1960  was  multiplied  by  the  1976  (interpolated) 
and  1985  population  forecast  figures  to  obtain  employment  control 
totals  for  those  years. 


-  26  - 


2.  Figures  for  employment  by  industry  for  1976  and  1985 
were  divided  by  the  ratio  of  their  totals  to  the  control  totals, 
figures  for  other  years  then  being  interpolated  and  extrapolated 
to  obtain  a  low  Employment  Projection. 

3.  A  mean  was  taken  between  the  1976  and  1985  control 
totals  derived  in  1.  and  the  employment  totals  for  those  years 
obtained  in  the  High  Projection. 

4.  The  new  control  totals  were  applied  to  the  employment 
projection  as  in  2.  to  obtain  a  Mean  Employment  Projection. 

5.  The  High,  Mean  and  Low  projections  were  revised  by 
inspecting  the  projections  for  each  category,  analyzing  them  in 
the  light  of  other  employment  studies  and  supplementary  statistics 
and  changing  the  initial  projections  where  such  change  appeared 

to  be  appropriate.  The  result  was  a  set  of  three  forecasts, 
High,  Medium  and  Low. 

6.  High  and  Medium  Population  Forecasts  were  obtained 
by  dividing  the  totals  of  the  corresponding  employment  forecasts 
by  the  ratio  of  employment  to  population  derived  in  1. 

D.  Income 

1.  Annual  wage  and  salary  compensation  to  covered 
employment  paid  by  industries  in  the  metropolitan  areas  of  the 
Planning  Area  was  tabulated  for  1950  and  1960  by  category 
(except  Government) .  For  the  remainder  of  the  Planning  Area, 
income  was  estimated  as  the  product  of  the  annual  compensation 
per  covered  worker  in  Massachusetts  and  the  average  annual 
covered  employment  in  the  remainder. 

2.  Total  income  (covered  and  non-covered)  was  estimated 
by  multiplying  covered  income  by  the  adjustment  factor  used  to 
convert  covered  to  adjusted  employment. 

3.  Annual  compensation  in  Government  was  estimated  by 
multiplying  the  figure  published  by  the  U.  S.  Department  of 
Commerce,  Office  of  Business  Economics,  National  Income  Division, 
for  Massachusetts  wage  and  salary  income  in  this  category  by  the 
ratio  of  Planning  Area  to  Massachusetts  employment. 

4.  Annual  compensation  by  category  for  1950  was  con- 
verted to  1960  dollars  by  dividing  by  the  Consumer  Price  Index 
for  Boston  calculated  by  the  Bureau  of  Labor  Statistics. 
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5.  The  annual  compensation  by  category  was  divided  by 
average  annual  employment  to  obtain  average  annual  wage  and  salary 
income  per  employee  in  1960  dollars. 

6.  Average  wage  and  salary  income  by  category  was 
extrapolated  to  each  forecast  year. 

7.  Average  wage  and  salary  income  was  multiplied  by 
forecasted  employment  by  category  to  obtain  wage  and  salary 
income  by  category  for  each  forecast  year. 

8.  Total  personal  income  for  the  Planning  Area  was 
estimated  for  1950  and  1960  by  multiplying  total  wage  and  salary 
income  for  the  Planning  Area  by  the  ratio  of  total  personal  income 
to  wage  and  salary  income  in  Massachusetts  for  the  respective 
years,  based  upon  published  data  of  the  National  Income  Division. 

9.  Total  personal  income  for  the  forecast  years  was 
estimated  by  extrapolating  linearly  the  shares  of  total  personal 
income  represented  by  wage  and  salary  income  in  Massachusetts  in 
1950  and  1960  and  multiplying  the  resulting  figures  by  estimated 
total  wage  and  salary  income  in  the  Planning  Area  for  each  of  the 
corresponding  years. 

.  10.  The  proportionate  distribution  of  income  by  household 
in  the  Planning  Area  in  1960  was  approximated  by  combining  the 
numbers  of  families  and  unrelated  individuals  in  each  income 
category  in  the  counties  of  Essex,  Middlesex,  Norfolk,  Plymouth 
and  Suffolk  as  reported  in  the  U.  S.  Census. 

11.  The  number  of  households  in  the  Planning  Area  was 
forecasted  by  calculating  a  ratio  of  persons  per  household  in  the 
five-county  area  in  1960  and  dividing  this  ratio  into  the  popula- 
tion figure  for  each  forecast  year. 

12.  Mean  household  income  for  each  forecast  year  was 
calculated  as  the  ratio  of  personal  income  (from  8.)  to  number  of 
households  ( from  9 . ) . 

13.  Decile  figures  for  the  distribution  of  household 
incomes  in  1960  were  calculated ( from  9.)  with  the  assumption  of 
a  $45,000  maximum  income  in  1960. 

14.  The  ratio  of  each  decile  to  mean  household  income  was 
computed. 
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15.  This  set  of  ratios  was  multiplied  by  the  projected 
mean  household  income  figures  to  obtain  decile  figures  for  each 
forecast  year. 

16.  Decile  values  were  apportioned  to  the  original  income 
categories  by  using  the  projected  number  of  households  and  assuming 
an  even  distribution  of  households  between  decile  values. 
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DATA  SOURCES 
A.    PRIMARY  SOURCES 

I .  Population 

The  major  source  of  the  regional  data  used  in  the  population 
projections  was  the  United  States  Census  of  Population.  For  the 
years  1900  through  1930  the  Census  figures  were  obtained  from  the 
Massachusetts  Department  of  Commerce  and  for  1940  through  1960 
directly  from  the  Census  of  Population  volumes. 

The  population  figures  for  1900  -  1960  for  Massachusetts, 

New  England  and  the  United  States  were  obtained  from  the  United 

States  Census  of  Population  as  reported  in  the  World  Almanac,  1964. 

Title  of  Publication:  Mass.  Dept.  of  Commerce, 

Statistics  of  Massachusetts 

Cities  and  Towns 

N.Y.  World-Telegram  and  Sun, 

World  Almanac,  1964 

U.S.  Bureau  of  the  Census, 

I960  Census  of  Population, 

Part  23,  "Massachusetts" 

II.  Employment 

i.  Massachusetts  Division  of  Employment  Security  -  D.E.S.  was 
the  principal  source  of  employment  data.  These  data  are  assembled 
from  quarterly  reports  of  employers  who  are  subject  to  the 
Commonwealth's  unemployment  insurance  laws.  These  reports  provide 
payroll  counts  of  employees  for  the  pay  period  ending  nearest  the 
fifteenth  of  each  month.   This  series  has  the  great  advantage, 
for  purposes  of  the  present  study,  of  a  breakdown  by  municipality, 
so  that  an  area  such  as  the  Planning  Area  can  be  precisely 
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represented.  The  disadvantage  is  that  not  all  employment  is  covered 
A  by  unemployment  insurance,  the  chief  exceptions  being  government 

employees,  members  of  the  employer's  family,  non-profit  establishments, 
railroad  employees  and  the  self-employed.  Data  for  covered  employment 
were  transcribed  from  tabulations  which  grouped  the  figures  by  the 
industrial  categories  used  in  this  study.  Data  were  summarized  by 
metropolitan  area  plus  the  individual  municipalities  in  the  remainder 
of  the  Planning  Area. 

Form  of  Data    (PI.  Area)  -     Machine  tabulations  on 

or  file  at  D.E.S. 

Title  of  Publication:  (Mass.)  -  Employment  and  Wages  for  the 

Year  1950,  State  Summary  (mimeo) 

Do.,  1960 

ii.  U.  S.  Department  of  Labor,  Bureau  of  Labor  Statistics  -  The 
§       figures  which  B.L.S.  publishes  are  based  chiefly  on  D.E.S.  data  but 
include  also  non-covered  employment.  A  figure  for  adjusted  employ- 
ment, i.e.,  total  employment,  in  each  category  is  estimated  each 
month,  and  the  estimates  are  corrected  on  the  basis  of  annual 
complete  counts.   The  figures  include  Government,  but  not  Agriculture, 
Forestry  or  Fisheries.  The  disadvantage  of  this  data  series  is  that 
it  includes  no  comprehensive  area  breakdown  below  the  state  level. 
For  our  purposes,  only  Massachusetts  and  the  Boston  SMSA  (for  1960) 
were  available.  With  both  covered  and  adjusted  figures  available 
for  Massachusetts,  however,  it  was  possible  to  derive  adjustment 
factors  applicable  to  the  Planning  Area.  An  advantage  of  the  B.L.S. 
.    figures  over  those  of  D.E.S.  is  that  an  annual  average  figure  is 
included. 
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Form  of  Data    (Mass.  and       Tabulations  supplied  by  B.L.S. 

or         Boston  SMSA)     local  office 
Title  of  Publication:  (New       Employment  in  New  England, 
England)         1947-1961,  1962 
(U.S.)  Employment  and  Earning 

Statistics  for  the  United  States 
1909-62,  1963 

iii.  Government  employment  had  previously  been  estimated  for  the 
municipalities  of  the  Planning  Area  in  connection  with  the  development 
of  the  B.R.P.P.  Activity  Distribution  Model.  Estimates  were  based 
upon  B.L.S.  data,  the  U.  S.  Census  of  Governments,  Massachusetts 
County  Personnel  Board  data,  the  U.  S.  City  and  County  Data  Book 
and  the  u.  S.  Census  Compendium  of  Public  Employment. 

Form  of  Data:  Tabulation  in  B.R.P.P.  files 

III.  Income 

i.  Massachusetts  Division  of  Employment  Security  -  the  quarterly 
reports  referred  to  above  include  compensation  to  covered  employment 
for  the  entire  quarter.  The  tabulations  available  at  the  D.E.S. 
office  give  a  single  figure  for  total  annual  compensation. 

ii.  U.  S.  Department  of  Commerce,  Office  of  Business  Economics, 
National  Income  Division  -  The  National  Income  Series  includes  wage 
and  salary  income  by  state  and  is  based  chiefly  upon  unemployment 
insurance  data,  supplemented  by  a  variety  of  sources  for  individual 
industries,  e.g.,  the  Railroad  Retirement  Board  for  railroad  income. 
These  data  are,  therefore,  comparable  with  D.E.S.  and  B.L.S.  data. 
The  series  also  makes  estimates  of  the  other  forms  of  income,  so 
that  a  total  personal  income  figure  is  obtained.   The  National 
Income  data  pertain  to  residents,  although  they  are  based  upon 
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establishment  data.  For  Massachusetts  it  has  been  assumed  by  N. I.D. 

that  resident  income  is  equal  to  compensation  made  by  firms  within 

the  state,  so  no  adjustment  is  made. 

Title  of  Publication:  Personal  Income  by  States  since  1929, 

1956  (for  1950  data). 
Survey  of  Current  Business,  August, 
1963  (for  1960  data) 

iii.  U.  S.  Department  of  Commerce  Bureau  of  the  Census  -  The 

Census  of  Population  of  1960  listed  income  by  category  for  families 

and  unrelated  individuals.  The  Census  definition  of  income  is  not 

entirely  comparable  to  that  of  the  National  Income  Division.   In 

addition,  it  is  felt  that  a  bias  is  introduced  by  using  a  sampling 

procedure  to  obtain  such  information  as  the  Bureau  does.  For 

>    estimating  the  proportional  distribution  of  income,  however,  the 
Census  figures  may  be  assumed  to  be  adequate. 

Title  of  Publication:  1960  Census  of  Population  (op.  cit.) 

B.    SECONDARY  SOURCES 
I.   Population 

U.  S.  Bureau  of  the  Census  -  A  set  of  four  projections  of 
national  population  was  published  in  1964.   These  projections  were 
generally  lower  than  previous  Census  estimates,  reflecting  the  recent 
decline  in  fertility.   The  assumptions  behind  the  projections  ranged 
from  a  decline  in  the  general  fertility  rate  by  2000  of  114.5  births 
per  1,000  females  in  "Series  A"  to  a  figure  of  83.1  per  1,000  in 

*,   "Series  D".   The  comparable  statistic  for  1960  was  119.2  (Estimated). 
The  national  forecast  used  in  developing  estimated  future  regional 
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population  was  a  series  of  means  of  the  four  Census  projections  for 
each  of  the  forecast  years. 

The  Census  Bureau  more  recently  published  a  series  of  state 
projections  which  are  consistent  with  Series  "B"  and  "D"  of  the 
national  projections. 

A  further  variable  built  into  the  state  projections  was  inter- 
state migration.  The  Series  I  projection  is  derived  from  an 
assumption  that  past  gross  interstate  migration  patterns  will 
continue  into  the  future.  Under  Series  II  it  is  assumed  that 

"State  migration  differentials  will  gradually  be  reduced 

Thus  providing  ultimately  zero  net  interstate  migration  for  each 
state". 

Title  of  Publication:        U.  S.  Bureau  of  the/ Census, 

Current  Population  Reports 
Series  P-25,  Nos.  286  August,  1964 
and  301,  February,  1965 

II.  Emp loyment 

i.  National  Planning  Association  -  The  National  Planning 

has  published  forecasts  to  1985  for  the  U.  S.  and  to  1976  for 

New  England  and  Massachusetts  by  essentially  the  same  set  of 

industrial  categories  as  has  been  used  in  the  present  study. 

The  N.P.A.  forecasts  of  national  employment  have  been  discussed 

under  the  section  on  Methodology  in  connection  with  their  use  as 

the  basis  for  the  B.R.P.P.  projections.  Projections  by  state  were 

made  in  much  the  same  manner  as  those  for  the  U.  S.,  past  trends 

in  each  industry's  employment  in  relation  to  total  employment 


I 


-  34  - 

being  analyzed  by  regression  techniques  and  extrapolated,  then 

revised  according  to  the  facets  of  demand  and  technology  affecting 

the  particular  state.  Employment  figures  of  the  N.P.A.  are  not 

directly  comparable  with  the  figures  of  this  study,  which  are  based 

upon  the  B.L.S.  definition  of  wage  and  salary  workers,  inasmuch  as 

N.P.A.  follows  the  Census  Bureau  definition  of  "persons  employed", 

which,  on  the  one  hand,  does  not  double  count  workers  with  more  than 

one  job,  as  does  B.L.S. ,  but,  on  the  other  hand,  includes  proprietors, 

self-employed,  unpaid  family  workers  and  domestic  servants.  The 

N.P.A.  series  is  probably  the  most  comprehensive  in  terms  of 

industrial  category  detail,  range  of  geographic  areas  and  length 

of  the  forecast  period,  of  any  recent  set  of  forecasts. 

Title  of  Publication:        Economic  Projections  to  1976  and  1985, 

National  Industry  and  Metropolitan 
Area  Indicators 

ii.  Federal  Reserve  Bank  -  In  1959,  the  Federal  Reserve  Bank 
of  Boston  issued  a  series  of  reports  containing  analyses  and  fore- 
casts of  various  aspects  of  the  New  England  economy  to  the  year  1970. 
These  reports  included  forecasts  of  employment  in  individual 
manufacturing  industries  and  non-manufacturing  industry  groups. 
Manufacturing  employment  was  forecasted,  basically  by  the  regression 
of  employment  by  two  digit  category  upon  the  U.  S.  total  for  the 
respective  industry  for  points  in  time  over  the  period  1919-1957, 
with  projections  to  1970  being  obtained  by  applying  the  regression 
equations  to  projections  of  national  employment  made  by  the  Bureau 
of  Labor  Statistics.  The  projections  appear  in  a  number  of  cases 
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to  be  very  wide  of  the  mark,  if  compared  with  actual  employment  in 

1963,  as  reported  by  the  Bureau  of  Labor  Statistics-  These 

projections  appear  to  be  on  the  high  side  for  Manufacturing, 

but  rather  too  low  for  Non-Manufacturing.  While  the  forecast 

date  falls  short  of  1985,  the  discussions  included  in  the  analyses 

were  of  great  value  in  appraising  the  prospects  for  employment 

in  the  various  industries. 

Titles  of  Publications:       Annual  Report,  1959,  1960 

New  England  Research  Reports, 
18  V.  (mimeo),  1959 

iii.  Greater  Boston  Economic  Study  Committee  -  In  its  report 
G.B.E.S.C.  used  D.E.3.  data  to  forecast  employment,  based  upon  the 
Federal  Reserve  Bank  forecasts  for  New  England.  The  ratio  method 
was  used  for  projections  to  1970;  these  trends  were  then  extra- 
polated to  1980.  Since  the  area  covered  is  almost  identical  with  the 
Planning  Area,  these  forecasts  were  of  special  value  for  comparison. 

Title  of  Publication:        Industrial  Land  Needs  through 
/  1980,  1962 

III.  Income 

Federal  Reserve  Bank  -  "New  England's  Personal  Income 

Projected  to  1970",  by  Edwin  F.  Estle,  is  a  report  which  is 

part  of  the  series  referred  to  above. 
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